Abstract.Barium Strontium Titanate (BST) a common topic in the microelectronic field for many devices which is mainly on dynamic random access memories (DRAM). There are many methods of preparing Ba x Sr 1-x TiO 3; barium strontium titanate. In this work, sol-gel method was used as it has some advantages like better homogeneity, lower cost, lower processing temperature and easier fabrication. Ba x Sr 1-x TiO 3 solution was deposited on the silicon substrate of 4 different thicknesses with different ratio of the concentration of Barium (Ba). The thickness of the thin film has a linear increase as the Ba content increases.
Introduction
Barium Strontium Titanate (BST) a common topic in the microelectronic field for many devices which is mainly on dynamic random access memories (DRAM) [1] [2] [3] . There are many methods of preparing Ba x Sr 1-x TiO 3; barium strontium titanate. In this work, sol-gel method was used as it has some advantages like better homogeneity, lower cost, lower processing temperature and easier fabrication [4] . Ba x Sr 1-x TiO 3 solution was deposited on the silicon substrate of 4 different thicknesses with different ratio of the concentration of Barium (Ba). The thickness of the thin film has a linear increase as the Ba content increases. Since decades the study on Barium Strontium Titanate (BST) or well known in molecular formula as Ba x Sr 1-x TiO 3 has been done by researchers. Due to its high dielectric permittivity and small losses properties, BST has been attracted many interest of researchers do research on the ferroelectric based devices. There are disadvantages of the BST ferroelectric films which is relatively high dielectric loss when it possesses high dielectric constant and degradation of ferroelectric in hybrid structure [5, 6] .
Most of the study is focus on the dielectric properties of the BST thin film rather than the properties of the substances used. In this work the focus is on the relation of thin film thickness and concentration of barium (Ba) of the thin films.
Methodology

Ba x Sr 1-x TiO 3 Solution Preparation
The start in preparing Ba x Sr 1-x TiO 3 solution is to synthesize barium acetate (Ba(CH 3 CO 2 ) 2 ), strontium acetate (Sr(CH 3 CO 2 ) 2 ), and titanium (IV) isopropoxide (Ti((CH 3 ) 2 CHO) 4 ). The solvents used throughout the experiment were glacial acetic acid (CH 3 COOH) and 2-methoxyethanol (C 3 H 8 O 2 ). Sufficient amount of barium acetate and strontium acetate due to the ratio were mixed and stirred until clear and transparent solution obtained. Then, the Ba-Sr solution was refluxed for 2 hours at 120 0 C using the reflux condenser. Titanium (IV) isopropoxide was dissolved in 2-methoxy ethanol at room temperature and stirred for 1 hour. The prepared Ba-Sr solution was then dropped into the Ti solution. The thicken solution after stirred and refluxed was filtered using nylon microfiber filter to obtain clear yellowish solution. Ba x Sr 1-x TiO 3 solution was prepared with 4 different ratio which are x=0.5, 0.6, 0.7 and 0.8.
Ba x Sr 1-x TiO 3 Solution Deposition Process
4 inch x 4 inch silicon wafer was diced into small pieces of 15mm x 20mm. First process involved in preparing the deposition process was growing the oxide on Si wafer and followed by deposition of platinum. After that, the BST solution was deposited on Pt/SiO 2 /Si substrate. One of the most important processes in the deposition of Ba x Sr 1-x TiO 3 solution is heat treatment process where to get smoother, denser and well-crystallized structure. The microstructure of the films that controls the material properties is depending on the heat treatment steps (Adem, 2003) . The thin films are baked on hot plate for 20 0 C to vaporize the organic solvents. The thin films are then heated in furnace. To get the desired thickness, the above process was repeated few times. Lastly, the thin films are annealed to obtain the crystalline phase of the thin films. The sample was prepared into 4 different ratios of Ba x Sr 1-x TiO 3 thin films with x=0.5, 0.6, 0.7 and 0.8 with the same procedure. While the deposition process of each ratio is repeated 4 times in order to produce multiple layers of Ba x Sr 1-x TiO 3 thin films which noted as 1 layer, 2 layer, 3 layer and 4 layer. 
Result & Discussion
